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[Abstract] Mice are widely used for human tumor xenograft studies of cancer development and drug efficacy and toxicity. Stable isotope tracing coupled with metabolomic analysis is an emerging approach for assaying metabolic network activity. In mouse models there are several routes of tracer introduction, which have particular advantages and disadvantages that depend on the model and the questions addressed. This protocol describes the bolus i.v. route via repeated tail vein injections of solutions of stable isotope enriched tracers including 
Procedure
All experiments must be performed under an IACUC approved protocol. For human tissue xenografts, the appropriate IRB approvals must also be met.
A. Schedule e. Assemble all components in sealable boxes for transport.
f. Prepare schedule sheet (see example below, Table 1 ). e. The bolus injections take a few seconds. The extremely high heart rate of mice (500-600 beats per minute for resting adult mice) ensures that the tracer is systemically distributed very rapidly, therefore approximating a pulse.
Tracer Injection
http://www.bio-protocol.org/e1650 b. Initial blood collection should be no more than 150 µl; collect as much blood as possible for the 2 nd collection.
c. Let blood stand at room temperature for 5 min before storage on ice****. Fan, 2012a; Fan et al., 2012; Lane et al., 2011) .
Representative data
Qualitatively similar (10). The NMR spectra were normalized to the residual dry residual weight of the extract.
Extracts are lyophilized prior to preparation of the NMR sample, as described (Fan, 2012b) . 
